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ABSTRACT 


This study is concerned with the identification 
and description of urban cartographic techniques as applied 
to two cities, one of which is located in a developed 
region of the world (Edmonton, Canada), and one in a de- 
veloping region (Hyderabad, India). The comparison of 
cities with such marked morphological and historical differ- 
ences offered a greater range of cartographic problems than 
would occur if only one city were to be studied. The com- 
parisons were made in the context of the history of urban 
maps, the utility of urban maps, and the methods of carto- 
graphic presentation and reproduction. 

The comparative approach resulted in a number of 
difficulties regarding the collection of comparable examples 
of cartographic solutions for the two cities under study. 

In spite of these difficulties the comparisons provided 
insights into the particular problem of dealing with a 
great range of urban features from the qualitative and 
quantitative points of view. The need for greater standard- 
ization of cartographic symbols was recognized from these 
comparisons. Because of the great differences in densities 
of activities between the two cities, careful consideration 


of symbol selection is essential. 
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The urban cartographer can choose from some 
eight different methods of portraying urban data. The 
actual method used depends on the nature of the data to 
be portrayed and the facilities available for the repro- 
duction of the finished maps. The comparative approach 
revealed that although great advances have been made in 
such areas as computer mapping and map reproduction, their 
practical application is very limited in developing nations. 
The urban cartographer must be continually aware of new 
developments in urban data collection, cartographic repre- 
sentation, and reproduction, but must also operate in the 
context of the facilities and resources available. Know- 
ledge of urban features is desirable and close collaboration 


with those urban specialists who use urban maps is essential. 
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"One way or other, maps find their use in all 
Spheres of scientific, economic and cultural activities. 
They are indispensable for a detailed negistration, analysis 
and objective evaluation of natural conditions and resources, 
Labour resources and productive forces, as well as of the 
multiform service system (education, public health services, 
trade, etc.). On the basis of maps, projects are worked out 
for reasonable utilization and reproduction of natural ne- 
sources, transformation of naturak environments and prognoses 
for their alteration. They are used for ruling over a State 
and controlling its economy, they serve the purposes of 
planning rational distribution of productive forces, which 
ensures the saving of material, Labour and financial re- 
sources. Great is the roke of maps in national education 
and in general advance of culture. Maps show natural con- 
ditions, population and political systens of Andividual 
countries and of the world as a whole, thus serving the 
purpose of mutual acquaintance and, hence, mutual under- 
standing between nations."! 


-Konstantin A. Salichtchev- 
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CHAPTER 1 


INTRODUCTION 


Maps are a means of communication, used for a 
variety of purposes by the people living within cities and 
Other areas. They play an important role not only in or- 
dinary city life,but all other consequential decisions are 
made in both peace and wartime on the basis of evidence 
supplied through maps. Cities, as seats of authority, 
and centres of specialized activity occupy a distinctive 
position in the life of human beings. In order to seek 
better economic opportunities for social or cultural change, 
people move into cities from rural areas. Recently, the 
rapid growth of cities and expanding urban problems have 
become topics of vital concern throughout the world. These 
are consequences of modern urbanization, a process which 
not only constitutes or shapes new cities, but modifies the 
size and function of old cities. As a result cities are now 
confronted with increasing populations, high densities, 
insufficient natural resources, inadequate infrastructures, 


poor hygienic conditions, and sprawling areas. These con- 
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ditions are likely to continue in the coming years, as 
Jacobs? has predicted: 
-.. "We can be absolutely sure of a 

few things about future cities. The cities 

will not be smaller, simpler or more spe- 

Cialized than cities of today. Rather, 

they will be more intricate, comprehensive, 

diversified, and larger than today." 

Considering the seriousness of these problems 
and the future trends of cities, urban planning now deserves 
greater attention than ever before. This is quite evident 
from the numerous studies and the voluminous literature 
recently published on urban affairs and urban planning. 

While urban planning does not provide definite 
solutions to the problems, it does suggest through sys- 
tematic analysis how desired objectives can be fcecup lished 
by taking into account available resources and social 
needs. Normally, the objectives include balanced urban 
growth and better use of natural resources, based upon 
studies of population growth and distribution. Such 
planning also takes into account land use patterns, environ~ 
mental conditions, and functional relationships between 
Cities and their neighbouring areas. Studies of such com- 
plex phenomena involve the participation of many special- 
ists. For these studies, maps with specific details are 
required for the inventory of resources, analysis of areas, 


a aaa 
New York: 


Jane Jacobs, The Economy of Cities. 
Random House, 1970, p. 250. 
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identification of problems, prediction of trends, and pre- 
preparation of future plans. Maps are the graphic media 
through which this information is provided in a concise 

and classified form. They enable the specialists to observe, 
compare, analyze and correlate various forms and patterns 
within cities and their neighbouring areas. Furthermore, 
Maps serve as an efficient means of communication between 
Specialists, authorities and citizens, each of whom has a 
varied level of understanding. 

The need for maps varies from one person to 
another. Government authorities require maps for assis- 
tance in the administration of cities, urban specialists 
employ them in studies of urban planning, and citizens and 
tourists need them for locating places of interest. Maps 
are thus important to all people associated with cities 
and play a significant role in planning and development of 
cities. 

Urban mapping is concerned with the preparation 
and production of maps, diagrams and map-like sketches. 
This involves the collection and processing of data, 
selection of scales and projections, symbolization of 
data and cartographic design, as well as the construction 
and production of finished maps. Urban maps carry informa- 
tion representing past, present, and future conditions of 
cities. They are usually prepared at large scales and are 


published under specific themes. 
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A. Purpose of Study 


Urban mapping, while an ancient practice, is in 
the process of change from its traditional methods of pro- 
duction to modern techniques. In the past, the construction 
and reproduction of maps involved a considerable amount of 
time and manpower. But recent technological developments 
and the introduction of new mapping techniques are revolu- 
tionizing the old processes. For example, aerial photo- 
graphs, computers, stereo-plotting machines, and sophisti- 
cated printing presses have enabled the rapid production 
of urban maps to keep pace with the increased demand. 

Despite these advances, continued urban growth 
and increasing a ieee are creating an even greater 
demand not only for more maps but for further improvement 
in the sewn of graphic images. This necessitates more 
studies to improve the quality and speed of production. 
Moreover, there are significant differences in the mapping 
capabilities of various countries of the world. The differ- 
ences are significant not only in terms of technological 
levels, but also because their urban problems and mapping 
needs are varied. 

With these considerations in mind, this study is 
an attempt to investigate various aspects of urban mapping 
with reference to urban patterns of two rather different 
cities - Edmonton and Hyderabad. All graphic illustrations 


are confined to the examples of urban phenomena which re- 
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B. Literature Review 


Literature on urban mapping, particularly in the 
English language, is sparse, except for the occasional 
paper appearing in journals or yearbooks. This is because 
the period of specialization and subdivision of subjects 
within the main field of cartography is a recent phenomenon: 

tae ULban Carltograpny gs still quite a 
young science. It emerged for the first time 
after the World War and consolidated itself 

in the past 10-15 years. This again is the 

period in which the phase of rebuilding the 

town had been finished. After this a systematic 

town-planning was initiated with the intention 

to create the suppositions with regard to an 
organized and reasonable development of all 

life and work within the town."l 

For this study, five main sources of information 
have been researched: (1) books, (2) journals, (3) year- 
books, (4) atlases, and (5) special publications. 

There are numerous books about the growth, pro- 
blems, and planning of cities, but few on cartography, and 
only one, to the author's knowledge, on urban mapping. 
Cartography books specifically deal with general aspects 
of surveying and mapping under such titles as General 


Cartography, Principals of Cartography, Elements of Carto- 


graphy, Mapping, Maps and Diagrams, Maps and Air Photographs, 


Heinz Pape, "Urban Cartography - Town Planning," 
International Yearbook of Cartography, 1973, p. 192. 
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Statistical Mapping and Presentation of Statistics, 
Cartographic Methods, Cartography, Cartographic Design and 
Production of Maps,~= etc. Some of them have given greater 
importance to a specific topic only and a few have dealt 
With all related aspects such as data sources, construction, 
and reproduction of maps. For instance, the first four 
titles mentioned have dealt with all aspects of mapping, 
and the remaining have not dealt with either map projection 
or reproduction. However, all these books provide basic 
knowledge about cartography as a basis for their topical 
approaches. 

Journals of cartography, geography, and other 
closely associated subjects are important sources dealing 
with specific topics, particularly urban mapping. In the 
past, geographical journals contained essays concerning 
both cartography and geography. Cartographic journals and 
yearbooks began to appear only within the past 10 to 15 
years. Even now there are only a few: Cartography 
(Australia), American Cartographer, Canadian Cartographer, 
and The Cartographic Journal (United Kingdom), all published 
twice a year. In other countries essays on cartography 
still appear in the geographic journals or other journals 
such as Erdkunde, Land Economics, Ekistics, Penrose, and 


so on. A search has been made in both cartographic and 


Ieee Bibliography. 
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geographic journals for information relevant to this study. 

The only cartographic yearbooks are World Carto- 
graphy and the International Yearbook of Cartography, pub- 
lished by the U.N. (United Nations) and I.C.A. (Inter- 
national Cartographic Association), respectively. The 
I.C.A. books have been a valuable source of information for 
this study. 

The enlarged inset maps of cities shown in 
atlases have been helpful in two ways: first, they provide 
ideas regarding the areal expansion of cities, and secondly, 
they show various methods of representing selected in- 
formation at much smaller scales. 

Special proceeding publications of national and 
international conferences such as the "Plan" (National 
Conference on Urban Surveying and Mapping, 1971, Toronto, 
Canada), and the I.G.U.'s (International Geographical 
Union) publications (1968 and 1972 Congresses) have been 


extremely useful. 


C. Organization and Procedure 


This thesis has been prepared on the basis of 
library research, using information gathered from published 
sources only. The cities of Edmonton and Hyderabad were 
Chosen because of the similarities in their spatial distri- 
butions, such as locations of rivers, C.B.D. (Central 


Business Districts), airport, and industrial areas, despite 
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Significant differences in their histories and present 
urban patterns, 

The thesis is divided into six chapters. The 
first chapter gives an outline of urbanization, urban 
problems, planning and mapping requirements. In the second 
chapter, historical development and trends of world urban- 
ization are presented. The impact of historical events 
on the growth and development of Edmonton and Hyderabad 
and variations in their urban patterns are also brought to 
light. The third chapter focuses on the need for maps, 
the historical development of maps, and the role of maps 
in planning and daily city life with reference to Edmonton 
and Hyderabad. The various types of maps, such as base. 
maps, general purpose maps, and special purpose maps are 
also discussed. The fourth chapter includes pause problems 
of map construction such as collection and processing of 
data, selection of scales and projections, symbolization 
of data and cartographic design. The existing difficulties 
in the standardization of symbols at the global level have 
been discussed, with specific reference to dissimilarities 
in the railroad symbols used on Edmonton and Hyderabad 
maps. The types of information required for the construc- 
tion of different urban maps are also discussed. The 
fifth chapter shows the appropriate application of carto- 
graphic methods to various types of similar phenomena in 
the two cities. In this chapter, reproduction methods for 


the final maps are also discussed briefly. Finally, in 
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the sixth chapter, after providing a summary of the thesis, 
the difficulties in getting data and ascertaining the state 
of mapping in Edmonton and Hyderabad are discussed by way 


Of conclusion. 
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CHAPTER II 


HISTORICAL DEVELOPMENT OF CITIES 


Cities are probably the most important expression 
of human occupancy on the earth's surface. Besides being 
the home for their citizens, they are seats of authority, 
major collection-distribution centres, and focal points for 
a number of other important activities. Due to their 
functional characteristics, they have internal and external 
relationships between themselves and their neighbouring 
areas. In the past, they were built at places of strategic 
importance or convenient trading posts, and developed as 
centres of governmental, commercial and manufacturing/ 
industrial activities. 

Until two centuries ago, all cities in the world 
were pre-industrial, few in number, small in area, and 
Sparsely populated. By contrast, modern cities have appear- 
ed as a consequence of the industrial revolution and have 
developed around places of raw materials, industrial com- 


plexes, and market centres. Industrial cities exhibit a 
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high degree of specialization in their functions and tend 
to have large areas as well as dense populations. [In the 
past few decades, technological developments, improved 
means of transportation, and better economic opportunities 
have paved the way for an accelerating rate of urbanization. 
All over the world, there has been a rapid increase of 
urban populations in both pre-industrial and industrial 
Cities. As a result, most cities are over-crowded, 

their areas are sprawling, and they face many problems. 
Life in many urban areas has become uncomfortable or de- 
graded, and urban conditions are still deteriorating, 
which is evident from the current literature published in 
this regard. 

The efficient functioning of cities is closely 
associated with the number of inhabitants, available fa- 
cilities, and stock of resources. An increase in urban 
population not only exerts pressure for more urban facili- 
ties, but it also creates disorder in the existing 
amenities. According to the United Nations population 
projections, the increase in urban population is likely 
to continue in the coming years, as shown in Figure 2.1. 

bimis important, toenote that the present pro= 
jection of urban populations in the less developed regions 
is higher than in the more developed regions of the world. 
This implies that the less developed regions should pay 
more attention to urban planning than the more developed 


regions. It can, therefore, be said that these regions 
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differ significantly not only in their urban populations, 
resources, and urban problems, but also in their mapping 
requirements. 

In the development of cities, historical events 
play a vital role. Often planned cities later appear un-~- 
planned due to their age, and due to political events and 
events leading to a scarcity of resources. Therefore, 
While dealing with aspects of urban mapping an attempt has 
also been made to bring into view the influence of his- 
torical events in the development of two cities, Edmonton 
and Hyderabad, lying in two different regions of the world 
(Figure 2.2). A brief historical background of these two 
cities will preface the later considerations of urban 


mapping. 


A. Edmonton 


Edmonton is the capital of the province of 
Alberta, and is the seventh largest city in Canada (1971). 
It is located on the wide and impressive valley of the 
North Saskatchewan River, 54°N latitude, 113°W longitude, 
lying between 650-700 meters above sea level. It has an 
invigorating climate with a mean temperature in summer of 
L7-Ceand auwinter mean of Ii-Cy The city) getsea cry snow- 
fall that averages 178 mm, and a rainfall of 4700 mm 
annually. Before 1795 the Edmonton area was a wilderness 


where the Wood-Cree Indians roamed and hunted bountiful 
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wild game. The fur potential of the Edmonton area brought 
early French fur traders to the North Saskatchewan River. 
According to MacGregor:1 
"Some 10,000 years ago Indians began to 
work their way into this region, they found 

it congenial. For hundreds of generations 

they roamed its forests, having neither ink- 

ling of what might be done with this soil nor 

knowledge of the vast stores of energy beneath 
their camp fires, 
... the first white men came strolling 

in to see what the area might offer. With 

their nose for natural resources and their 

devastating ability never to let well enough 
alone, they began to develop its riches. 

oe. Snwl795, ongthesnonthibanksofs the 
great Saskatchewan River, fur traders erected 

Edmonton House. Set in the midst of such 

resources, Edmonton was bound to become a 

great city." 

Edmonton House (Fort), a fur trading post, was 
first built by William Tomison, an employee of the Hudson 
Bay Company. The first fort was destroyed by the native 
Indians in 1807, and later in 1820, a large fort»was again 
constructed, at which time it started growing as a trade 
centre. 

In these early days, missionaries, particularly 
Father Lacombe, contributed much to the growth of the 
Edmonton area. The use of Red River Carts was also a 


great aid in bringing people to this area. Eventually, in 


1891, Strathcona village, situated a mile south of the 


Te MacGregor, Edmonton - A History. Edmonton: 
Heritage Publishers, 1975, Ook cover). 
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river Opposite to the Edmonton area, was connected with 
Calgary to the south by the Canadian Pacific Railway. In 
the early days, both Edmonton and Strathcona were competing 
to be the major settlement in the area, but ultimately 
Edmonton prevailed and was declared a town in 1892 with a 
population of 360 persons. 

Edmonton had rapid growth between 1896 and 1898, 
when thousands of people who attempted the overland route 
to the Klondike gold fields in the Yukon area turned back 
to settle there. 

In 1904, Edmonton was incorporated as a city, 
and in 1905 it was selected as the capital of the newly 
formed province of Alberta. That same year, the city was 
linked to other parts of the country, i.e., to eastern 
Canada and to the west coast by the Canadian Pacific Rail- 
way. 

In 1912, the amalgamation of Edmonton with 
Strathcona ended the rivalry between the two settlements 
and the population increased to 30,679 persons, with an 
area of 60.11 km. This spectacular increase in population 
continued till 1914, when, during World War I, the city had 
a decrease in its population. Even after the war, the 
growth was slow until 1947. At that time oil was dis- 
covered at Leduc, located 34 km. south of Edmonton, and 
since then Edmonton has rapidly grown as a leading in- 


dustrial and resource centre. 


(pedi bins Sass ‘qedwadd ddwore bigest bet nos noma — a 
soves Snaliars see Panes can Soames to sbhnsewoult nesw Si 
jae heryes pots woe ont nt shsai® ‘Biov ott bao! ons, os 
soft elties Od _ 
ade 6 @e indies gta? esw nodOObs yhoet ft al ae al 
yiwein ait #0 tea baeo any bs omibhos & sw, 28 BORE at bam 
aw ytito aes isey amen tant Fa a to sondvong ‘pameet | 
n2ssees sa (72 ay, penreres! ‘ed wo exists rantso od batatl 
~Lisk Sihinss as tens eld jet tenes aaew ont oF bas shes | 
| am 
isi nor nomibs. io ‘biJanabinine aie SEE ok OE : 
ai nonelt3se owt ond ageused vitevix' eit bsbne snoomseage | 
ak dwkw (BoB 9q eva, ob, on boscanomiy pao vis Baa i 
ners eee Pe Pint £1.09 20 ame” a 


i 


At present Edmonton has reached the status of a 
metropolitan city and is functioning as an important 
regional centre in the western part of Canada. The graph 
in Figure 2.3 shows decennial growth of the city since 


1901, 


B. Hyderabad 


Hyderabad is the capital of the state of Andhra 
Pradesh, and is the fifth largest metropolis in India 
(1971) 8 In 1591, the city was =founded by theyfitth ruler 
of the Qutub Shahi Dynasty, Mohammed Quli Qutub Shah. The 
city is located on the south bank of the Musi River, 17°N 
latitude and 78°E longitude, lying between 550 and 600 
meters above sea level. It enjoys a healthy climate with 
average maximum and minimum temperatures of 43°C and 10°C. 
The average annual rainfall is 7500 mm, most of which occurs 
during the monsoon period (May to October). The city was 
initially planned on a grid pattern around the historical 
'Charminar' (a monument having four minarets), which was 
considered the city centre. During its three hundred and 
eighty-five year history, the city's growth has not been 
continuous, due to a number of political events. By con- 


ree desi i 
sidering the most significant political events, Alam’ has 


Is, Manzoor Alam, Hyderabad-Secunderabad, A 


Study in Urban Geography. Bombay: Allied Publisher Put. 
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divided the growth of Hyderabad into six stages from its 
inception to the present time. For convenience, the same 


stages are considered in this study. 


I Qutub Shahi Stage, or First Twin City Stage, 
1591-1687 
II - The Transitional Phase, 1688-1725 
III - The Early Asaf Jahi Period, 1725-1799 
IV - The Second Twin-City Stage, 1799-1874 
V - The Railway Stage, 1875-1908 
VI - The Modern or Metropolitan Stage, from 1908 
onwards. 
In the beginning, Hyderabad was considered a 
successor to the fortress town of Golconda, the early 
capital of the Qutub Shahi Kingdom, situated 7 km west of 


Hyderabad. The king Quli Qutub Shah took an interest in 


the plan and development of the city and as a result many 


Lg 


royal palaces, public buildings, and gardens were construc- 


ted. People were also encouraged to move into the city 
from neighbouring areas. Hence, in the first stage of its 
history, Hyderabad had a phenomenal growth because of its 
Deccer living conditions, 

During the second stage, Hyderabad's growth was 
hampered due to the fall of Qutub Shahi Kingdom into the 
hands of Moghal Emperor. In 1688, the seat of authority 
was shifted from Hyderabad to Aurangabad, 750 km to the 


northwest of the city. As a result, Hyderabad lost its 
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importance, and the city had a period of transition during 
the years 1688 to 1725. 

In 1725, the political power changed, and under 
a new dynasty Hyderabad was selected as capital of the Asaf 
Jahi Kingdom. Soon after, the city began growing again as 
a seat of authority, with the return of nobles and civil 
servants. Growth continued during the early Asaf Jahi 
period (1725-1798). 

In 1798, Secunderabad, located 8 km to the north 
of the 'Charminar', was given to the East India Company 
(the British trading company) as a residence for the 
company's military forces. As a regional base for the 
company's forces, Secunderabad's growth was rapid and soon 
it reached the status of a city. Thus, during the fourth 
stage, 1799-1874, Hyderabad and Secunderabad continued to 
grow as twin cities with significant differences in their 
functional characteristics under two different authorities. 

In the fifth stage, 1875-1908, both Hyderabad 
and Secunderabad were connected by the railway with other 
major cities of India. This encouraged the growth of in- 
dustries, and as a result many industrial establishments 
began appearing within and around the cities. 

In the sixth stage, from 1908 to the present time, 
Hyderabad has experienced natural calamity, political change 
and significant variation in its population. In 1908, a 
major part of the city, built on the flood plains of the 


Musi River, was washed away by a flood which took many 
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lives and caused great property damage. On the other hand, 
this calamity gave momentum to the need for a planned de- 
velopment of the city. ‘Under Asaf Jahi VII, the last ruler 
of the Asaf Jahi Dynasty, a rebuilding of Hyderabad was 
started and the city experienced significant progress in 
all areas of urban life until 1947, when the kingdom merged 
with the Indian Union. 

In 1956, all states in India were reorganized on 
the basis of regional languages. Fortunately for Hydera~ 
bad, the city remained as the capital of the newly formed 
Telugu speaking State of Andhra Pradesh. Since this time, 
the city's growth has been most spectacular, as expressed 
by tts change in functional character,ei.exn, from aypre- 
mmagustrial to an industrial city. 

In 1960, the amalgamation of Secunderabad into 
Hyderabad was another significant event, and this increase 
in population and area has made Hyderabad one of the largest 
urban areas in India. The graph in Figure 2.4 indicates 


the decennial growth in population since 1901 to 1971, 


C. Comparison of Edmonton and Hyderabad 


The following facts have been noticed when com- 
paring the historical events of the two cities: 
(1) Both have grown due to the importance of 


their geographical locations, 


(2) Means of transportation and better economic 
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opportunities had a greater significance in the early growth 
of Edmonton than in Hyderabad, 

(3) Hyderabad's growth, more than Edmonton's, is 
due primarily to its importance as the Capital of a state, 

(4) The morphology of both cities represents the 
impact of numerous historical events, 

(5) Relatively stable political conditions have 
resulted in fewer urban problems in Edmonton than in Hydera- 
bad, and 

(6) Edmonton's planning problems are involved, 
more or less, with future expansion, whereas in Hyderabad 
thewmajor taskseort city planning@inciude,!in addition to 
future expansion, the redevelopment and reorganization of 
various existing functional areas, 

It is interesting to note that in spite of 
different physical environments, geographical locations, 
cultural practices, and varied histories, these cities 
have several spatial similarities. These are: location 
on rivers, central business areas, and airport locations, as 
shown in Figure 2.5. Another significant fact is the 
‘twin city’ character in their pasts. Nevertheless, their 
present urban conditions and problems are quite different. 

The city of Edmonton has had an upward urban 
growth (except during World War I) which is free from any 
foreign interventions. Consequently, most of the city's 
problems are concerned with the expansion of areas and 


improvement in urban services. In contrast, Hyderabad has 
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ned discontinuous growth and disturbed political con- 
ditions. Although initially a planned city, it could not 
continue on the original lines. As a result, the city 
appears partly planned and partly unplanned with a number 
of problems. 

In view of the accelerating urban growth and re- 
lated problems, urban planning in general is now receiving 
greater attention. Such planning suggests solutions for 
urban problems through systematic studies of phenomena and 
the analysis of areas. Urban planning contemplates the 
physical growth and development of cities in consideration 
of their resources and social needs. The field of urban 
planning encompasses many disciplines and involves the 
participation of specialists; for example, geographers, 
historians, economists, sociologists, planners, engineers, 
architects, cartographers and administrators. In order to 
develop the planning objectives, these specialists describe 
the phenomena through observations, measurements, and 
Classifications. They then attempt to predict future 
trends through reasonable explanations. At each of these 
three stages, i.e., description, explanation, and pre- 
diction, maps are required for a variety of purposes, Maps 
are essential tools for specialists in their studies of 
urban phenomena. Besides this, maps play an important role 
in daily urban life, since authorities use them as a means 
of communication and the public refer to them as convenient 


sources of information. 


-ey Bas <oWworp pate Ree 49 saps as real : i : 
fq nbdw ameidorg Revel: on 

Baty iqnes won at Lekonee ont Crees or wy a 
20% ene Ldaioe: waeeppue patanes re -no fans dae BesneTy oe 


Gns Apemonedq 20 dotbyse +27 smoseye rtpeeleie eo ame [eve asda - 
> 

_ ait nasgkepieyno>. pitinasd y med=0 - oor io scieytans ong s 

i : 


noligrebieaeo tis acne to sneladet avs) pps doworg Lesidydq, 2 
node tO bdek? adit’. , ebsae imines Doe eet wR» _—e Yo eA, 

. as aay fownk- bas csniiqtsat& virem sovesqmonis piiianetg : 
 atorqetaeeD getqists 12 vaturisiosge Te con soqietseg ve 

 axsantnae. 4 esonnnid 4 be ys fotads ereinoness. nelieiabd | 7” 

og webs. nt setasestulalags bus @splaexgodxse etoodidoms. | + 

_gdlacnebs etekipinege -e2eld ze itvetdo paar ty snd. qoteveb — a 

bas ~etnemesuesen (enodiavasado fppord scenosete eds tat 

+ \papen? Jolbexq oy Jqeeits nats Yad. arto) Seo a 


CHAPTER ReILL 
DEVELOPMENT, NEED AND TYPES OF URBAN MAPS 


A. Development of Urban Maps 


Urban mapping has reached a high level of effi- 
Ciency, and urban maps are serving the needs of a variety 
of people to a greater extent than ever before. Initially, 
map making was a means Of satisfying the essential needs 
of primitive people to describe, and thereby cope with, 
spatial features of their environments. According to 
available records, the Eskimos of the Arctic and Bedouin 
of the Arabian Deserts produced crude maps to locate hunting 
grounds, places of tribal-gathering, and important routes. 
These simple functions have since been multiplied and are 
now used in the analysis and understanding of complex urban 


entities. The development of maps has a long history: 


"Tf even primitive races are capable of 
making geographical maps, we may be sure that 
map-making was practiced by those peoples of 
antiquity who possessed a high degree of 
Civilization and their own literature, and 
who were no strangers to the mathematical and 
astronomical sciences and to technology. In 
these ancient and highly organized empires, 
maps served specific purposes and thus were 
functional or thematic in character: military 


26 


#t 


ath hate io eaeyy ens aay ,OeMeTOIEVeT i 


e hawd 


its to LovsL Hpidie boisso% aid pxtdgem feds |! | 
yieixey 6 to eben, ont paivxse as augeat save bee ‘yee A 
Qifsiiinl sexe: ri x39 indies ddooke +bbantep) 5 ce siqosq ti | | 
abson taiseones are pakyiaisge oO aasect aA shw oaniies gsm 7 
 \utddw sagan vidersontll bets vodinaeb ad slgoeg evieinerg 20 7% 
“ot SHitbxeo PA | i menbelwne gad? Fo pause? Delgege — 
nivobsd. bas oieaaki aad Jie reomtat ‘ont. (RBaoDe? oldaliove, | 
pint rude aIsoOL \O} Bqser| abies posiibons:iesxened 6 bea tal adt Bo 7 
-Beatyvox dnee toga t Sa \Eiitedsepsladixa %o -secalg abaootp — * a 
‘exe Gives ‘pai iqittum dead Anca. oved enolzoaut elgits eeedT 
ae” 2a (pnipnbiarsbas ban ‘giagisas sn ol deet@on a 
ryabiekt pao 'k esd dich 10 Yacmqoloved oft eakshditie [I 
sy aad io 


to bear {87 ; " BIUOS} nA 


: 6 BE jo gees Sey w setter 


ch -- 2 as Bue ae 
f 


ie ae oe 


a — gts bs mi pet 


ose oO" ap, ors Pua >) 
: ; 0 


27 


maps, cadestral plans for land-registyation, 
route maps for merchants, and so on," 


From this historical statement we can assume that 
the early civilized nations were aby to produce improved 
maps, having developed the above-mentioned abilities. 

The need for thematic maps was also realized, and accord- 
ingly, cadestral maps and route maps were prepared. These 
early civilized people inhabited the mighty empires 

located close to and east of the Mediterranean Sea. The 
Egyptians, considered to be the inventors of geometry, 
introduced surveying and cadestral mapping. The Sumerians 
are credited with building the earliest cities and making 
the first city maps. One of the earliest city-maps avail- 
able in the world is of Hamri, the Sumerian city, aoe 
of Kassite period (1300 pious which was found during the 
excavations at Nippur district, south of the Euphrates 
River (Figure 3.1). This map, prepared on a clay tablet, 
shows man-made features - city walls, gates, moats, houses 
and canals. The map is not only an ancient piece of art 
but also exhibits the existing levels of technology and 


the arrangement of functional areas within the city walls. 


rep Bagrow and R.A. Skelton. History of 
Cartography. London: C.A. Watts & Com, toy mlo 64. oi. 


2m ckhard Ungar. "Ancient Babylonian Maps and 
Plans weeanciquicy,) VOL. Ix; 1935; pp. 311-320. 


“btovos bas Boise ai paw i 
eusrtl ene Soh agi souex | | 
saw igi Yadeae aHy Basticlestett alin agile eizse 
82 nsGoagtbd tbe odd te dene )bne oF acolo Sersook i 
| vgntemoae tp amcoarmey nt git ad jod Biusbinnoo eas ttqyett re 
ents fxm exit Pritam ‘Lexdc0bs9_ bas palysyzun beowboniat — 
peitem bac aeksis septade, ead pen tittw bagsthers, ets \ iy 
“bias aeeet—¥g +9 sookidas ais 20. eft nape, Vito taxi odd - 
vidsvlorg" ee teen ork vhertp B- toa Dtpow edt at algae 
ois wine inicetd 26) Modi Ba cove apiiey bosreq svinent 20 Ae 
 patetaged eat to: iain sdounbe tb zoe aK enoisaVBDxe i 
y9sided Velo 8 ng perbiaen geared (£8 oxmek th awe 1 
ebavon \2IRGM LOTS veliow “dtd ~ eevutsek ebsa~ nam swore ef 
240 to sookg inbidis Ay xind son Gh gem oun as it 
| be eptiondog! No eloeet enltaixe eda wails ots amet” 
en nent ean koma + oil : 


SUMERIAN CITY MAP 


Circa —1300 B.C. 


iil ni 


il 


' | ! 


ON CLAY TABLET 


Nor UdKib % 
We 


Figure 3.1] 


28 


. ’ A 
. a — = 
» 
Z - 
= - ea a 
* 7 ee _= a 
> s 7 
Pi ‘ ' * ae _- 
. - 4 7 _ 
‘ 3 ’ © 
: > 
im > 2 | jl. _ 
- 3 
7 — a 
7 a - - 
- 


City walls performed two important functions: 
protection of people from invasions and division of activ- 
ities between urban and rural areas. The planning of these 
cities was concerned only with the areas within the city 
walls and little progress in map making was experienced 
before the advent of the Renaissance. 

Between the fifteenth and sixteenth centuries 
A.D., a few important events in cartography took place. 
Ptolomy's "Geographia" (geographical guide to map-making) 
was translated into Latin, inventions in printing and en- 
graving methods were made, and global discoveries created 
greater demands for improved maps. One important result was 
Braun and Hoefnagal's great city atlas, "Civitates Orbis 
Terrarum"*+ which was produced in the seventeenth century 
A.D.e This Dutchsatlas, witheitssamasterful "detail, wassa 
very significant event in urban mapping. 

During the industrial revolution (late eighteenth 
and early nineteenth centuries A.D.) two events occurred 
simultaneously ~ rapid technological progress and the rapid 
growth of cities. This necessitated even greater emphasis on 
the planning of cities, which inturn required more sophistica- 
ted maps for analysis and presentation of relevant phenomena. 
Consequently, mapping of urban areas in most European and 


Western cities was practiced in the beginning of the present 


Lerwin Raisz. General Cartography. New York: 
McGraw Hill Book Company Inc., pee ‘ 
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century. With the help of improved surveying and printing 
methods, a variety of urban maps can now be produced to 
serve the varied needs of their users. 

At present, the graphic presentation of details 
On urban maps is in a process of significant improvement. 
The form of presenting planimetric details and relief 
features is taking on a new style, making urban maps more 
useful. This improvement reflects the technological ad- 
vances made during the last fifty years in the areas of 
air-photography, surveying methods, and map production 
techniques. The role of air-photography is especially sig- 
nificant when considering the dynamic character of urban 
areas. With the help of air-photography, surveys of urban 
areas and construction of urban maps have become easier 
tasks. Air photographs are valuable and efficient aids 
but cannot be used in place of large scale urban maps, be- 
cause they contain information in an unclassified manner, 
Urban maps present classified information required for a 
specific purpose, i.e., thematic information dominates 
other details. These differences are shown in Figures 3,2 
and 3.3. The advantage of the urban land use map, especial- 
ly in colour, is its presentation of qualitative and 
quantitative information in a simplified and hierarchical 
order. Functional areas are highlighted with less emphasis 
on less relevant information such as roads, railways, and 
other details. This selectivity enables users to comprehend 


spatial distributions and to distinguish functional areas 
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at a glance. 

The development of the ortho-photo map, a com- 
bination of rectified aerial photographs enhanced by con- 
tours and other planimetric details, is a significant 
advance in urban mapping (Figure 3.4). The ortho-photo 
map is an ideal representation from the legal survey point 
of view as it simultaneously provides planimetric informa- 
tion and precise terrain details. The production of ortho- 
photo maps is of immense value, not only to administrators, 
but also to planning specialists and other urban researchers. 

Photo-mapping is rapidly gaining in importance as 
a way of producing better maps with precise details anda 
graphic image of high quality. These improvements have. 
been possible because of the effective use of digital 
computers, incremental plotters, and other devices used in 
map construction and reproduction. For example, high-speed 
digital computers have solved many problems associated with 
the collection, processing, and storing of data in the form 
of punch-cards, magnetic tapes and discs. The help of com- 
puters in mapping, in general, can be described simply as 
the introduction of a tool for storing, processing, and 
adapting data to the cartographic presentation relevant to 
the problem at hand. The output from the computer includes 
three forms: (a) a print-out using existing symbols on the 
output typewriter; (b) display of information on a television 
screen (Cathode Ray Tube); and (c) graphic display on a 


coordinatographic plotter commanded by computer-prepared 
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cards or tapes. All of these developments are not only 
changing the form of graphic images, but are also reducing 
the possibility of human error during the mapping process. 

Computer=produced maps are another progressive 
Step, in the field of mapping, (Nigurem3.5)i)} Of course they 
are not as aesthetically attractive as traditionally pro- 
duced maps, but they allow a greater flexibility in the 
compilation and correction of data. Another advantage is 
that once a set of data is programmed, it can be presented 
in a much shorter time, compared with traditional methods. 

Although great advances in map construction and 
reproduction techniques have been made, there is still a 
considerable gap between the evolution of new techniques 
and thelr practical appiweation. This is due to the 
scarcity of resources, technological facilities and mone-~ 
tary investments in switching over from traditional tech- 
niques. Therefore, only in cities of the developed regions 
can new map production techniques be adopted. However, a 
continued search for improved computer techniques is likely 
to bring further improvements in mapping and satisfy the 


increasing demand for up-to-date and more useful urban maps. 


B. Need for Urban Maps 


Urban maps serve as an effective means of communi- 
cating and storing information. Citizens use urban maps as 


locational inventories, and authorities and specialists use 
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them as tools in the administration and planning of cities. 
Urban maps portray selected information, and are 

normally prepared on large scales under themes to suit 

specific purposes. This is because of the varied needs 

of map users, the transitory nature of urban phenomena, 

and the dynamic character of urban entities. Populations 

of many cities, for example, are constantly changing. 

Most cities are composed of peoples having diverse ethnic 

Origins, religious beliefs, cultural practices, habits, 

age groups, tastes, incomes, and social ranks. Besides 

this, there are various kinds of authorities, investigators 

and planners concerned with the administration and planning 

of cities. The various requirements of urban map users: 


can be summarized as follows: 


1. Citizens and tourists need maps for locating: 

-~ Residential areas ~- Highrise apartments, duplex 
‘and single family houses; 

- Shopping centres - size and type of shops; 

-~ Cultural centres - places of worship, community 
halls, auditoriums, etc. 

- Recreational areas - playgrounds, swimming 
pools, parks, coliseums; 

- Educational and medical facilities - schools, 
colleges, hospitals, medical dispensaries, 
medical offices; 


- Post and telegraph offices; 
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- Government departments, commercial service 
centres aand 


~ Roads, bus stops, railway stations, etc. 


Civic authorities need maps in the administration 


Of cities fox: 


- Visualizing the extent of various functional 
areas} 

- Supplying urban services and utilities - water, 
gas, electricity jretc..,; 

- Keeping Pegaie of land registration, land use 
patterns; 

- Considering the adequacy of service or market 
ene welfare centres, and infrastructure 
facilities; 

- Providing guidelines foncthe tub lvccon itrat fc 
Cimcwhati One 

- Directing construction and maintenance 
activities; 

- Preparing development plans; and 


- Locating areas calling for urgent help, etc. 


Urban researchers require maps for the study of: 

- Historical aspects - evolution of cities, growth 
patterns, etc.; 

~ Physical aspects - extent of cities, functional 
areas, environmental conditions; 


~ Demographic aspects -— population size, com- 
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position, growth, migration; and 
~ Economic aspects - location of economic 
activities, growth, factors of interaction, 


CLC. 


These are some of the information needs to which 
urban map makers are expected to cater. These needs are 
closely tied to the population and urban patterns of cities. 
The needs of debbisr vary according to differences in 
literacy rates, social attitudes, transportation facilities, 
economic conditions, and the arrangement of functional 
activities within cities which can be judged from the 
number and type of maps available at each city. The needs 
of civic authorities and researchers vary according to 
variations in city size and function, and the influence 
of historical events on the existing urban conditions and 
planning -cgecefotuectatsy For example, in Hyderabad the old core 
areas present greater planning problems than the new areas, 
as is indicated in the city development plan. 

The influence of these factors on the needs for 
urban maps can best be realized by considering the cases 
of Edmonton and Hyderabad. Although the Canadian Census 
does not record the literacy of the population, on the 
basis of the long history of compulsory education and the 
number of books and journals published in the city, it can 
reasonably be assumed that Edmonton has almost one hundred 


percent literacy. The city also has fixed locations for 
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functional activities and modern and efficient transporta- 
tion facilities. The citizens enjoy a relatively. high 
economic condition and eeareient means of conveyance. 
Hyderabad, on the other hand, has only a 52.9 percent 
literate population (Census, 1971), poor economic conditions, 
narrow streets, less organized areas for functional activity 
and poor means of conveyance. These differences are re- 
flected by the greater number of maps available to the 
citizens of Edmonton than to those of Hyderabad. Further, 
because of differences in urban patterns and planning 
policies, the needs of authorities and researchers vary to 

a large extent, and this is evident from the development 
plans of the two cities. Edmonton's plan is aimed more’ 
towards the development of new areas, whereas in Hyderabad, 
redevelopment of the existing unorganized areas is emphasized 


tOla greater yextent, 


C. Types of Urban Maps 


The users of urban maps require accurate informa- 
tion to describe spatial information in the context of 
specific tasks. On the basis of content, function and 
scale, urban maps are classified under the following three 
types: 

1. Base Maps, 

2. General Purpose or Service Maps, and 


3. Special Purpose or Project Maps. 
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1. Base Maps 


The objective of the base map is to provide the 
reference framework over which selected information can be 
portrayed. Base maps are of primary importance and are 
required at the beginning of all research and planning 
activities. Normally, base maps carry selected, skeleton 
details pertinent to specific purposes, such as administra- 
tive boundaries, and a few other natural or man-made features 
(Figure 3.6). This detail allows the use of the same map 
for studies in such different fields as geography, sociology, 
and economics. But the amount of detail is not always fixed; 
it varies with the purpose of the study, the size of the 
area, and the scale of the map. 

Since base maps are always required at the outset 
of a study program, they are compiled as derived maps. In 
most cases, in order to provide up-to-date planimetric or 
relief details, base maps are compiled from air photographs. 
In rare cases base maps are printed in several colours; 
Otherwise they are produced in black and white, or in grey 
tones. Usually urban specialists prefer to have base maps 
printed a grey colour so that the essential information on 
the map is not obscured by the base map material. Base maps 
have to be reasonably accurate and need to be produced in 
a short period of time. Therefore, cartographers should 
aim for the desired accuracy and choose less costly and 


more efficient methods of production. 
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Essentially, base maps serve as intermediate maps 
from which final maps are constructed. For example, in 
Figure 3.6A, a hypothetical land use pattern has been con- 
structed from the planimetric detail shown in Figure 3.6 
(a base map). Similarly, the residences occupied by differ- 
ent, etic, e.1nguisticvor religious groups: can be shown. 

As this discussion shows, the essence of an urban 
Navel somslmMpeVocrry,. a. CharacteriscicCawhiich eesti 1 cull Lo 
atcain siete: di ghnteoL® ehescomplexity Of ithercity ssc .s 
the speciality of urban maps to provide recent and meaning- 
ful information to the user. This speciality requires con- 
tinuous monitoring and revision of urban data and of the 


techniques used to compile and produce urban maps. 


2. General Purpose or Service Maps 


These maps portray general information on a 
relatively small scale. The amount of information varies 
according to the theme, although general purpose maps are 
usually confined to individual sheets. Normally, the con~ 
tent of these maps includes major inter-city highways, 
railroads, city routes, parks, playgrounds and a few im- 
portant locations (Figure 3.7). Common themes for general 
purpose maps include the City Guide Map, the Bus Route Map, 


and the Sight-Seeing Map. 
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3. Special Purpose or Project Maps 

Unlike general purpose maps, special purpose maps 
portray selective information required for specific purposes. 
For example, the map seen in Figure 3.8 shows the surface, 
underground, and overhead arrangement of utilities ina 
particular area, with other planimetric details. This is 
the only information the map conveys and is of importance 
mainly to users concerned with utilities. They are produced 
on individual sheets as well as in series, usually on large 
scales. Special purpose maps are of great value, particu- 
larly to the specialists and authorities who use them in 


administrative work, research studies, and planning projects, 
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CONSTRUCTION OF URBAN MAPS 


Urban maps are constructed to serve as a means of 
communication and as an important tool for different groups 
of people. Information on maps is presented by means of 
graphic symbols spatially arranged in two or three dimen-~- 
sions. The contents of maps representing urban phenomena 
are compiled either from original surveys or derived from 
existing maps. Normally, a combination of these sources 
is considered necessary to save time, observe economy, and 
provide the most recent information. The entire mapping 
process consists of three main stages, shown diagramatically 
in Figure 4.l. 

In the first stage, measurements of urban 
phenomena are conducted through various types of surveys; 
for instance, field investigations, air photography, or 
from published secondary sources. In the second stage, 
collected data are processed and then classified into 
qualitative and quantitative types, and the quantitative 
data are arranged in nominal, ordinal, interval and ratio 
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STAGES IN URBAN MAPPING 


STAGE-] 
SURVEYING 
DATA COLLECTION 


STAGE-2 STAGE-3 


CITIES 


DATA PROCESSING MAPPING 


De ee ee ee 


\{ | 
il Special Purpose | 


Figure 4.1] 


form. In the third stage, the data are symbolized and urban 
maps are produced. Finally, all three types of maps - base, 
general purpose, and special purpose - are made available 

to their intended users. 

In the construction of urban maps, the carto-~ 
grapher, if working alone, needs to have not only a pro- 
found knowledge of the map production processes but should 
also have a good understanding of urban entities and their 
characteristics. This is very important because cities are 
comprised of various elements which have different character- 
istics. For example, some cities are fast in changing their 
morphology and others change at a slower rate. Therefore, 


many of the forecasting and policy decisions on various 
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urban problems are made on the basis of specific informa- 
tion supplied through urban maps as auxiliary documents. 
In this way, the cartographer has a greater responsibility 
to present information in a suitable form by taking into 
consideration the many characteristics of urban entities. 
This is especially true for the distribution and growth 
Patterns of populations, "extentlot functional activities, 
and land use patterns, which need an adequate representation 
On maps in order to make planning decisions more efficacious. 
Greenhood= drew attention to the representation of latent 
features when he said: "There are often many truths in a 
sere or an area right before our eyes, and yet we're not 
aware of those truths (or features, or facts) until a 
depiction or a symbol or even a diagram shows them to us." 
Certainly, in representing reality, the cartographer is not 
completely free to choose detail at his own discretion; 
nevertheless, his familiarity with urban features can add 
more meaning to urban maps, Of course, if the cartographer 
is not familiar with urban matters, he has to work in a 
team with an urban specialist. 

The effectiveness of maps is linked with the 
selection of data, choice of scales, consideration of pro- 
jections and symbolization of data. These are the basic 


elements which affect the content of a map and constitute 


lnavid Greenhood. Mapping. Chicago: The Univer- 
Sity of Ciicago-Press, 19515 tps v 10% 
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the cartographic design. Due to theirgreat importance in 
the construction of maps, these elements are discussed 


below individually. 


AS Collection and.Classiftication of. Data 


For constructing urban maps and portraying natural 
Or man-made features and populations, data are collected in 
the form of numerical values (i.e., statistics) or imagery. 


The main sources of data are: 


1. Published and unpublished records which contain 
Statistical tables and maps. Available in govern- 
ment, commercial, private, research or organiza- 
tionally produced books, reports and atlases, 

2. Remote sensing in the form either of aerial 
photographs (oblique and vertical) or scanned 
imagery from space, providing visible details 
Gomcrtveareas, 

3. Field surveys, for the detailed measurements of 
planimetric details of city areas, conducted by 
survey parties using plane-tables and other 
surveying instruments. 

4. Data banks, which supply geographic information 
in coordinate form through paper or magnetic 
tapes, discs, or punch cards. 

5. Personal inquiries, through observation, photographs, 


telephone calls, interviews and written question~- 
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naires, 


These are the possible data sources but not all 
of them are available in every city of the world. For 
example, to use aerial photographs as data sources, a city 
must have well-built ground control monuments for aerial 
surveys and other technological facilities. Presently, 
Edmonton ane these facilities, but although Hyderabad has 
the technological facilities, it still must build ground 
control monuments to facilitate the air survey methods, 

The collection of data through remote sensing 
is a very valuable technique. This method usually allows 
many types of surface data to be collected and processed 
within a few hours, This data source is especially 
valuable with respect to hazards such as earthquakes, 
floods, fires, air pollution, etc. However, even with 
regard to city development projects, data about the pro- 
gress of work can be collected efficiently by remote 
sensing. Field surveys and personal inquiries normally 
involve a considerable amount of time, butenin certain 
geographical, demographical and economical studies, they 
are the only sources from which the desired data can be 
collected. For general types of data, published and un- 
published records are readily available sources which are 
common to most cities of the world. The cartographer must 
always consider the authenticity of each source and refer 


to those which provide the most up-to-date information. 
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It is also desirable to check the degree of conformity of 
the data with the actual situation to aid in providing 
correct and precise information on urban maps. 

Data collected from various sources are grouped 
into two types - qualitative and quantitative. Both types 
of data can be processed either manually or with the aid 
of computers, and classified into various categories with 
reference to general subtypes, Normally, all quantitative 
data are classified and arranged for mapping purposes in 
nominal, ordinal, interval, or ratio form. The storage 
of data is also a vital consideration. Currently the 
eoncater is considered the most efficient tool for data 
storage. Therefore, in most cities, the practice is to 
store digitized data in machine-usable form, i.e., punch 
cards, paper and magnetic tapes or magnetic discs. 

Usually data collected for a specific purpose 
involves great quantities which cannot be totally represent- 
ed on maps due to scale limitations. Therefore, general- 
ization of data becomes necessary, which helps to maintain 
the visual balance of the graphic image, and does not allow 
the information to be over-crowded on the map. The measure 
of generalization is closely associated with the map scale, 


which is a dominant element in the construction of maps. 
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B,. Selection of Map Scale 


The scale is the ratio of distances on a map to 
corresponding distances on the ground. Throughout the world 
these distances are measured in different units of measure- 
ment, with centimeters, inches, etc. on a map corresponding 
to kilometers, miles, etc. on the ground. Normally, scale 
on maps is expressed in one of the three conventional 
forms: ae eeeg representative fraction, and graphical. 
Due to the vast differences between the size of cities and 
the size of map construction materials, all types of urban 
phenomena cannot be represented on the same scale. There-~ 
fore, urban maps are constructed at varied scales according 
to their specific purposes. 

The selection of scale determines the amount of 
information, form of projection, and the size of symbols 
which can be nece on the map. Concerning the importance of 
scale in the construction of maps, Monknouses wrote, “The 
amount of detail which can be included is clearly a function 
of the scale, in that a large-scale map will show a smaller 
area in greater detail than’a small-scale map.” Thus, the 
scale functions as one of the most important map elements 
affecting the details of the phenomenon to be shown. In 


mapping, large-scale and small-scale are relative terms 


Haat Monkhouse and H.R. Wilkinson. Maps and 
Diagrams, London: Methuen & Co. Ltd., L963, ps ab 
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which always have reference to the scale of a map and the 
area represented on it. In comparison to the scale and 
area shown on the topographic maps, urban maps are generally 
considered as large scale maps. They represent comparative- 
ly small areas and show more detail than, for instance, a 
topographic map. However, urban maps are constructed on a 
wide range of scales, depending on the size of the city, 
purpose of the map, and the amount of detail required, For 
cities like Edmonton and Hyderabad, having an area of 
around 200 km“, general purpose maps are normally construct- 
ed at a 1:50,000 scale. The special purpose or project 
maps are at 1:1000, 1:500 or larger, depending on the nature 
of the area, the work, or the type of study. The scale of 
base maps varies considerably and ranges between 1:5,000 

and 1:500 for inter- and intra-urban level studies. The 
inter-urban level studies are concerned with the migration 
of people and movement of heavy vehicles, and do not re- 
quire much map detail, whereas intra-urban studies, con- 
cerned with such variables as distribution and composition 
of populations, land use patterns OF traffic flow, need more 
detail. 

All three types of maps - base maps, general 
purpose maps and special purpose maps - have variable 
scales. That is, the scale and amount of information var- 
ies according to necessity from time to time. Often the 
cartographer encounters the problem of selecting a suitable 


scale which will represent the required detail fora 
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specific purpose. The selection of scale affects not only 
the amount of detail and the symbols and layout of a map, 
but also the reproduction process, and, therefore, the 
time and financial involvement. The scale of a map should 
not be such as to hide the information, reduce legibility 
or detract from the objective, 

Because of these factors, the selection of scale 
represents an important step in the construction of urban 
Maps. A map scale should always be selected by considering 
the size of a city or an area and the amount of detail 
required. The other considerations include financial capa- 
bility, technological facilities, and the time allowed for 
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Suitable representation of the earth and its 
phenomena has long been the endeavour of cartographers. 
The globe is a relatively true representation of the earth 
which shows generalized surface features and lines of 
latitude and longitude at reduced scale. Its use is very 
limited, however, mainly to the location of continents, 
major regions, countries, and a few important cities. The 
globe is least helpful for practical purposes, paGerculana.y 
to compare regions and cities, to measure distances, and 
to analyze areas. The need for map seadaction arises from 


the very fact that an ordinary globe is rendered useless 
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for detailed studies of the earth and its varied phenomena. 
Projections are devices for representing the spherical shape 
SOrathelcarth or part of At on a plane surface, 

On the globe, lines of latitude and longitude are 
circles and areas are of spherical shape. When they are 
transferred to a plane surface, the lines of latitude and 
longitude become intersecting, curved or straight lines, 
and the shapes are distorted. The amount of distortion 
varies from one projection to another. At present there 
is no single projection which preserves correct area, shape 
distance and direction. This is due to the transformation 
of the three-dimensional earth surface into a plane surface 
or two-dimensional form, However, the distortion is 
relatively small in the representation of smaller areas 
as compared to larger areas of the world. On this subject 
Ot Caes TO GEELOT, aang wrote, "As long as-the area is small, 
thesoroplemaisenot great. Even invagdistance of 100 miles 
the scale error of many projections is less than one in 
£0 ,000,,.which, is negligible for practical purposes. ~The 
larger the area to be mapped, the more serious is the 
problem, and it is greatest on world maps." 

The selection of a projection is made by consider- 
ing the size and shape of the area to be portrayed, the 


purpose of the map, and its intended users, Thissis 


Tarwin Raisz. Principles of Cartography. New 
York: McGraw Hill Book Co. Inc., 1962, p. 166. 
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essential because properties of each map projection vary. 
Any One quality, i,e., correct sarea, shape, distance or 
direction may be achieved by a certain map projection at 
the cost of others. For example, areas are represented 
equally in ‘Homolographic Projections', shapes are correct 
in ‘Orthomorphic Projections’, and directions are true in 
‘Azimuthal Projections'. Normally, by considering the pur- 
pose, the required qualities, and the areas to be represent- 
ed, a projection is selected from existing models. The 
choice of projection is very important, depending on the 
Characteristics of the anformation, 

Urban maps represent small areas, compared to the 
topographic maps portraying major regions or countries of 
the world. Technically, urban maps are considered as con- 
formal maps on which small areas such as cities have the 
same shape as on the globe. For example, Edmonton and 
Hyderabad each have an area of approximately 200 square 
kilometers which is 1/2,500,000 of the world's total surface 
area, Given this great difference in area, the spherical 
shape of the earth's surface is not an important matter in 
the construction of urban maps. Moreover, throughout the 
world urban maps are normally constructed at fairly large 
scales, ranging from 1:100 to 1:25,000. Therefore, in spite 
of being an important map element, the selection of pro~ 


jection is not as significant as for small scale maps. 


90130 pce inn anit | 
ab Bua ath, 1, b bee renougaeten’ 0 
guts ts anieattontlgh ei Caursomt vhesasatele essai? ie 
-Jnseeides. od 3 siiae ts bins sstglitegp Boxtuper | oad ca 
8: atabodt ‘pakdedke now! haysetioe wk 'mol | 
veal no gnitosat <ditstognt ite ‘at Hotdostorq Yo ‘eae 
| yhomieee ae ‘arti! Zo olde itedoetsito 
arid 08 baaeaace abou heme sndenseiby sqnm asda shag ov 
20 soe eh ios 10 shoipen se for pal yersieg qaot | ligne d 
=1100) 2 dazobiguo ahs eo apazs wisotaiber | Bisow its ; 
ods overt egiitio? ve fou desis’ tema We aw no ‘eqn Taaifod 
brtis “god momo  skgnive” Melt” ‘done sits wo es egede ‘dime 
Stsupe oo viassimingegas © 60. AB ‘oven dose badersbyl 4 
eontise (exade ‘prow edd’ Zo 000 Hoe s\t gt dotdw sxodpmiosid 
iaoisonae add (pete Ab soneset lib ssomp aids nevi bea - 
ci aoa onnagetint ik, Jon ot aaeaaie Sateen ad H / 


he 


7 
a 


59 
D.-Symbolization: of Data= 


Maps are constructed to communicate information 
in some organized fashion, Keatest defined a map and its 
content as follows: "A map is a graphic image, and in- 
formation is presented by means of graphic symbols which are 
perceived by the user." Hence, symbolization is a process 
in which, through a suitable choice of symbols, the data 
is converted into graphical form. Symbolization of data 
is not a new phenomenon; rather it is an old practice which 
has been improving with the progress of cartography. The 
objective of symbolization is to present data in the most 
effective fashion within the limited space available on a 
map. 

The symbols on a map consist of necrene points, 
lines, areas, and alphanumerical symbols. They are used 
to represent both qualitative and quantitative types of 
data. The point symbols are most often used for showing 
the location of places or the distribution, size and growth 
of populations. Line symbols are commonly used for por- 
traying the spatial extent of phenomena such as rivers, 
roads, boundaries, and movement of people or vehicles. 

Area symbols are generally used to display phenomena such 
as patterns, densities of populations, and climatic con- 


ditions. The size, form and colour of all three types of 


is. St Keates. Cartographic Design and Production, 
New York: John Wiley & Sons, 1973, p. ll. 
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symbols may vary according to the volume of data, scale, 
and purpose of a map. 

The symbolization of data is an important process 
in the construction of urban maps. The cartographer's choice 
of symbols carries great value which can either enhance or 
mar the contents of a map. A suitable selection of symbols 
ensures’ both clarity of information and visual balance in 
the map. An improper selection of symbols not only over- 
burdens a map but makes other efforts futile. The rule of 
symbolization according to Raisz? is that "A symbol should 
be simple, yet distinctive, small and easy to draw. A 
good symbol can be recognized without a legend." In fact, 
symbols can be more self-explanatory when a high degree of 
standardization is achieved at the international level. Un- 
fortunately, progress in this regard is slow and carto~ 
graphers still use different symbols for the same type of 
phenomena in most cities of the world. For example, in 
Edmonton city maps, the railroad is portrayed by discon- 
tinuous lines, and in Hyderabad by continuous lines, as is 
shown in Figure 4.2. 

The simplicity and distinctiveness of symbols 
are closely linked to the volume of data, and the scale and 
the symbolization of data within the limited space of a 
map often necessitates generalization. This generalization 


larwin Raisz. Principles of Cartography. New 
York: McGraw Hill Book Co. Inc., ye Dero. 
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DISSIMILARITIES IN THE RAILROAD SYMBOL FORMS 
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Figure 4.2 


usually causes certain amounts of data to be either omitted 
or reclassified and represented by fewer symbols. For ex- 
ample, in a city map, roads can be shown either with double 
or single lines, and important buildings according to their 
shape or by point symbols. The most important factor is 
that during generalization the specific character of the 
data must be retained. In generalization there are certain 
limitations which can never be ignored; for example, a 
meandering river cannot be generalized into a straight line. 
A few such other examples are shown in Figure 4.3. 
Symbolization of data must always be effective in 
creating a better graphic image and in achieving the desired 


objective of the map. Each of the four types of symbols can 
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be used in a number of ways, but a careful selection of 

the best symbols, by considering the volume and types of 
data, can produce better and more effective maps. On some 
maps geometrical or pictorial symbols can be used to portray 
special types of information. A suitable application of 
both geometrical and pictorial symbols is shown in Figure 


4,4, 


E. Cartographic Design 


Cartographic design is concerned with the pre- 
sentation of information in an organized form. Many factors 
are integrated in the design of a map, which influences both 


map construction and reproduction processes. Realizing the 
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A SUITABLE APPLICATION OF SYMBOLS 
BY CONSIDERING CHARACTERISTIC TYPES OF DATA 


CONTENT . DEFINING FORM OF CARTOGRAPHIC SYMBOL 
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importance of map design, Robinson wrote, “Of all the 
aspects of cartography, map design is perhaps the most 
complex ... if the map has not been properly designed it 
will be a cartographic failure." 

In designing urban maps and presenting information 
by means of graphic symbols, the cartographer must con- 
Sider a number of factors concerned with map design. These 
factors are: volume of data, scale of map, method of pre- 
| sentation, technical facilities, and user's requirements, 
The user's level of understanding and the circumstances of 
use, as well as time and cost, must also be considered. 
Hence, map design is an integrated effort which is a critical 
part of the cartographer's work. After having initially 
looked into all these factors, the cartographer considers 
in detail the complexity of data, selection of symbols and 
choice of colours. He also decides upon the spatial arrange- 
ment of map elements such as the map itself and its marginal 
information, 

The major concern in the design of maps is that 
the information be presented with specific details and in 
hierarchical order. Therefore, a cartographer establishes 
hierarchies in the presentation of information and chooses 
accordingly the size and shape of symbols and use of 
colours. The information most relevant to the theme of 


the map is presented dominantly, and other less important 


—_———. | coe se 
A.H. Robinson. Elements of Cartography. 
New York: John Wiley & Sons, 1967, p. 222. 
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information is subordinated. For example, the 'City Transit 
Map‘ of Edmonton or Hyderabad will dominantly show all major 
roads, bus routes, EVs, numbers and location of bus stops, 
and frequency of bus service. Additional information such 
aswlocality names, important buildings, parks, rivers, etc. , 
will be shown as subordinated or secondary information. If 
the information is spatially organized and presented with 
Clarity and legibility, the design is then considered good 
and effective. 

The function of design is to communicate informa- 
tion effectively. In designing maps it is very important 
to have visual balance in the image of a map, regardless of 
whether a map is a monochrome or chromatic product. The 
information of a map should neither be over-burdened, nor 
Should it escape the user's attention. In most cases the 
design depends upon the degree of accuracy required and on 
the amount of detail necessary for a specific purpose. The 
clarity of information and its visual effectiveness in 
communicating the information to the map user are always 


indicative of good cartographic design. 
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CHAPTER V 
CARTOGRAPHIC METHODS AND PRODUCTION OF MAPS 


A. Cartographic Methods 


Maps function as a means of communication by 
presenting data in the form of graphic symbols. The design 
of maps involves the choosing of an appropriate method of 
symbolization from a number of alternatives. Selection of 
an appropriate cartographic method is particularly impor- 
tant in urban mapping because of the crucial role urban 
maps play as auxiliary documents or as specialized research 
and administrative tools. Considering the importance of 
methods, tmhot observed: “The impression of density from 
any population map depends considerably on graphical forms 
Se coe results of methodological faults have led to ex- 
treme misrepresentation." 


There are eight cartographic methods available for 


translating statistical data into graphic form, These 


methods are: (1) Cartodiagram, (2) Choropleth or Cartogram, 
leaward Imhof. "The Tasks and Methods of Thematic 
Cartography." International Yearbook of Cartography, 
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(3) Dasymetric, (4) Dot, (5) Isoline or Isopleth, (6) Areal 
or Extent, (7) Symbols, and (8) Chorochromatic. On the 
basis of their normal applications to different types of 
data, the methods are divided into quantitative and quali- 
tative groups. The first five methods are considered as 
quantitative methods and the remaining as qualitative 
methods. All eight methods are used in urban mapping since 
urban maps require the presentation of both quantitative 


and qualitative data. 


B. Application of the Methods 


1. Graphs or Diagrams and Cartodiagrams 


In cartography, the words "graph" and "diagram" 
are used interchangeably in association with numerous ad- 
jectives; for example, line, bar, star, spoke, pie, triangle 
and climatographs. Most of these graphs are very simple 
and can be used for representing different types of data 
Whether in absolute values, percentages, or degrees, 
Rateze) commenting on the use of diagrams, observed that 
"Modern science could hardly have been developed and 
certainly it could not have been transmitted without the 
use of diagrams." Diagrams are quite indispensible as 
they are frequently used to present complicated relation- 


ships in an easily understandable form. 


darwin Raisz. General Cartography. New Yorks 
McGraw Hill Book Co. Inc., 1948, p. 235. 
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Line graphs are generally used to show population 
growth patterns, land use values, etc. They are also used 
for comparing similar types of phenomena in two different 
areas or cities, as seen in Figure 5.1A. Such a comparison 
shows at a glance the significant differences in land use 
areas Of Edmonton and Hyderabad. Particularly, it is 
interesting to see that Hyderabad, with a population about 
three times larger than Edmonton, has proportionately 
smaller areas for various functional uses. In most cases, 
these line graphs are very simple to draw and yet show the 
phenomena most effectively. Similarly, horizontal and 
vertical bar graphs are used for depicting migration trends, 
variation in populations, and production of commodities. 
The polygraph and star ee ox are commonly used to portray 
spatial developments or climatic conditions, 

Pyramid graphs are specifically used to show the 
structure of a city's population; i.e., age and sex differ- 
entials. Circles, triangles, and cubes are used to depict 
the composition as well as ratio of ethnic, religious and 
linguistic groups within a population. Sometimes spheres 
are also used to show the location and size of cities or 
small urban centres in a province, region, Or country. 

In most cases, graphs are drawn separately; that 
is, not within the administrative boundaries. But when they 
are drawn on a map at an appropriate location within ad- 
ministrative boundaries, the map and graphs together become 


a cartodiagram, as seen in Figure 5.1B. The special feature 
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of a cartodiagram is that it provides a better visual image 
which helps in the rapid comprehension of a phenomenon with 


regard to its locational aspect, 


2. Choropleth or Cartogram Method 


Normally, cities are divided into census tracts 
or wards to facilitate che collection and presentation of 
statistical data for sub-areas of the city. On urban maps 
such statistical data are represented in terms of related 
values; for example, density of population per square kilo- 
meter or percentage change in populations, areas and their 
composition patterns, 

The choropleth method is used for portraying such 
related values because it is simple and usually does not 
involve much computation. In this method, the data are 
grouped into suitable class intervals and each class is 
then assigned a graded value (mono or multi-colour) in a 
sequential order. Later, each administrative unit is com- 
pletely symbolized by considering both individual as well 
as class interval values. The density of population maps 
in Figure 5.2A and 5.2B have been prepared using this 
method. A comparison of these two maps indicates that the 
high density areas are concentrated around the CBD in 
Edmonton and to the south as well as the extreme north of 
the river in Hyderabad. It is noteworthy that, despite 
considerable differences (1:10) between the density ratios 


of Edmonton and Hyderabad a useful representation of data 
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2 — CHOROPLETH MAP 


EDMONTON 
DENSITY OF POPULATION — 1971 
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2 — CHOROPLETH MAP 
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has been made. 

The disadvantage of this method is that the 
densities are calculated and the areas symbolized on the 
basis of administrative units, which means that considera- 
tions for inhabitable and uninhabitable areas are not made. 
In reality, populations are usually not uniformly distribu- 
ted within each administrative unit as the shading implies. 
Therefore, there may be as much variation in densities 
Within these areas as there is between them. Hence, this 
unrealistic representation is regarded as a weakness of 
this method and it is not used where actual densities have 
to be visualized. Usually the choropleth method is used 
for the comprehension of gross densities, as well as varia- 


tions in densities and land values over a period of time, 


3. Dasymetric Method 


As mentioned in the discussion of the choropleth 
method of showing population density, each administrative 
unit is completely symbolized for a specific value without 
considering inhabited and uninhabited areas. However, in 
the dasymetric method for showing the same phenomenon, 
corrections in the data are made on the basis of variations 
within each unit. For example, the map prepared by the 
dasymetric method (Figure 5.3A) presents a different de- 
lineation of the densities as compared to the same area in 


Figure 5.3B. These differences have occurred because in 
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3—DASYMETRIC MAP 
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the dasymetric method densities are calculated by excluding 
water bodies, rocky lands and other uninhabited areas. Be- 
sides this, areas having similar densities are bounded 
together, ignoring the administrative-unit boundaries, In 
this way the densities are more accurately represented. 
Because of this more useful representation the dasymetric 
method is considered to be a "refinement of the choropleth 
method", Usually this method is applied to help the map- 
user visualize net density patterns which are required 


primarily in planning and research activities, 


A. DotamMethod 


Populations are usually distributed in a non- 
regular manner and the patterns vary not only from one city 
to another, but within a city from one area to another, 
Dots are therefore the simplest symbol for portraying such 
distributton patterns. Normally, a varying number or Uni- 
form dots are placed on a map, each representing a constant 
Valuer assiqnea to LG by Considerations of ther volume ox 
data being represented and the map scale. Dots may be 
placed on maps in two ways: (1) geographically or (2) 
geometrically. In the first system, they are placed by 
consideration of the actual location of the phenomenon. 


In the second system they are evenly distributed all over 
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an areal unit, 

The size and spacing of dots are important de- 
terminants of the accuracy of the map. Dahlberg! emphasizes 
this aspect: "The over-all pattern of the dot distribution 
perceived by the reader obviously depends upon the arrange-~ 
mentyand spacing of dots," Fin this regard it is also in- 
portant to note that in the placing of dots, cartographers 
must avoid coalescence so that counting the dots is possible 
if required for a specific purpose. 

In urban mapping, the dot method is frequently used 
for showing distribution of populations. This method is 
very simple and has certain advantages; for example, minimal 
computation is needed to determine the size and value of a 
dot, as well as the total number of dots required for a map. 
Besides this, the dots can be easily placed with regard to 
geographical locations; e.g., avoiding uninhabited areas 
(Figures 5.4A and 5.4B). By looking at these two maps one 
can visualize the actual distribution patterns of the popula- 
tions, as well as the areas of high and low concentrations. 
In this way, maps prepared through this method can be used 
for comparing similar phenomena in two different cities 
like Edmonton and Hyderabad. On multi-colour maps, the 
composition of a population; i.e., its ethnic, religious, 


and linguistic groups, can also be shown by adding separate 


tRichard E. Dahlberg. “Towards. the Improvement 
of the Dot Map." International Yearbook of Cartography, 
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4 — DOT MAP 


HYDERABAD 


DISTRIBUTION OF POPULATION — 1971 
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colours to the dots representing each group. Not only can 
the dots denote the areas of high and low concentrations 
but the actual population of selected areas can also be 


determined by counting the dots. 


5. Isoline/Isopleth Method 


An isopleth is a line which is drawn through 
locations having the same value of a certain element. An 
isopleth map is therefore one on which places of equal value 
are connected with isopleths, and the isopleths, together 
with the areas, are shown either in black and white or in 
Other colours. The isopleth method has traditionally been 
used to show differences in continuously distributed 
phenomena such as surface relief, temperature, rainfall, 
barometric pressure, etc. The isopleths are called by 
different names depending on their purpose; for example, 
if they connect places of equal height (isohypses or con- 
tours), temperature (isotherms), rainfall (isohyets), or 
barometric pressure (isobars). 

This method of mapping is used in urban areas to 
represent non-continuous features such as populations, Land 
values, or travel time. For example, the travel time and 
distances in Edmonton and Hyderabad (Figures 5.5A and 5.5B) 
are shown quite effectively by this method. By comparing 
these maps one can easily understand that the isochrones 


in Edmonton are more circular than in Hyderabad because of 
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the correspondingly regular and irregular road systems, 
Isopleths can also be superimposed on base information with- 


out causing complications in the background detail, 


6. Areal or Extent Method 

This is a very simple method which shows the areal 
extent of a particular phenomenon either by an outline or 
by a colour patch. For example, Figure 5.6 shows the ex- 
tent of retail commercial areas within the city of Edmonton, 
using black patches. Similarly, the extent of other land 
uses such as industrial, residential or recreational, can 
also be shown. On multi-colour maps, within the area of a 
specific category such as industrial, the extent of the 
areas occupied by heavy and light industries can be shown 


With aevariactLtonein the colour.ciness 


7. Symbols Method 


In this method data are presented in the form of 
specific symbols which can be of geometrical, pictorial or 
alphanumerical design. The symbols method is frequently 
used in the construction of special-purpose maps. Normally, 
a few specifically designed symbols are used for portraying 
different types of information about a particular phenomenon, 
asein  bigure 5.7. ormilariy,; pictorial or alphanumerical 
symbols are used for portraying data concerned with cultur- 


al or recreational centres. 
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6 — MAP OF EXTENT 


EDMONTON 
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HYDERABAD 
DEGREE COLLEGES AND TECHNICAL INSTITUTIONS 


(Within the city and nearby areas, with reference to their management) 
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In order to make a map effective and meaningful, 
it is important to make a suitable selection of symbols, the 
form and size of which "depends on the map maker's taste 
and sense of harmony ."* Therefore, cartographers need to 
be quite careful when selecting symbols for specific pur- 


poses. 


8. Chorochromatic Method 


The chorochromatic method is a very simple one in 
which areas are classified and distinctively symbolized. 
It is commonly used for depicting spatial distributions 
such as geology, soil types and, in the case of urban maps, 
land use patterns (Figure 5.8). The chorochromatic method 
is also used for showing land values, administrative-unit 
areas, and location of different groups in a city's popu-~ 
lation. In this method the use of distinctive colours is 
necessary to make the map an effective information carrier, 

After having dealt with all of the eight carto= 
graphic methods it can be said that there are no rigid rules 
by which any particular method can be applied to a specific 
phenomenon. Rather, there is ample choice, under which a 
single phenomenon can be presented by one or more methods, 
all depending on the volume of data, the knowledge and 


skill of the cartographer, and the resources available in 


150K. Wright. "Map Makers. are Human, . Comments 
on the Subjective in Maps." Geographical Review, Vol. 32, 


19497 7p) 0540. 
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8 — CHOROCHROMATIC MAP 
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the construction and reproduction of a map. Therefore, to 
make urban maps a valuable means of communication and a 
useful tool, all types of phenomena need to be presented as 


Suitably, legibly and effectively as the methods allow. 


C. Reproduction of Urban Maps 


The objective of map reproduction is to produce 
multiple copies from the original drawings for specific 
purposes, either in one or many colours. In the early days 
copying of maps was a difficult task since "manuscripts were 
reproduced by copyists who laboriously and slowly duplicated 
the lettering of the original text, and maps were just an- 
other manuscript."+ It was only in the fifteenth century 
that printing of maps came into existence, i.e., in Europe. 
Since that time, there has been Significant progress in map 
reproduction methods as is evident from the quality and 
number of maps currently available. The reproduction pro- 
cesses are similar for all types of maps, except for the 
variation in the number of copies required for base maps. 

Basically, there are two main stages in the re- 
production of maps: (1) Fair Drawing or Scribing, and (2) 
Printing. In the first stage, maps are drawn on paper or 
other opaque or translucent base material with pen and ink. 


Black ink is used on white paper or another base material 


PAHs Robinson. Elements. of Cartography. New 
York: John Wiley & Sons, Iinc., , Pe ° 
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to provide the high contrast necessary for photography or 
photo~mechanical processes. During the last twenty years 
draughting has gradually been replaced by a new method 
called scribing, which will be discussed later in detail. 

Maps are either duplicated or printed, the differ- 
ence being in the number of copies made; that is, a few are 
duplicated and many are printed. Normally, to duplicate 
maps, either the blue-print, diazo, xerography, photocopy 
Or lithography process is used because each is easy and 
economical, A specific process is selected by considering 
the size of the map, kinds of symbols, number of copies re- 
quired, and the purpose for which it will be used. For 
example, the diazo or blueprint process is used to dupli- 
cate a map having solid print, line, or area symbols of 
which just a few copies are required. In the diazo process, 
copies are made by exposing an original drawing in contact 
with a sensitized paper and then developing the paper with 
ammonia fumes. In the blueprint process ferric~-salt 
sensitized paper is used. After being exposed to the light 
in contact with the original drawing it is developed in 
water. The significant, differences between ,these two pro- 
cesses are in the image types and in the distortion of the 
map scales. In the diazo process the image is right-reading 
positive on a white background; whereas in the blueprint 
process the image is right-reading negative; i-.e., white 
lines on a blue background. Besides this, there is a 


greater degree of scale distortion in the blueprint map 
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than in the diazo because the former is wet-developed and 
the paper is unstable. Both processes are frequently used 
to make copies of base maps and construction plans frequent- 
ly required for urban research and development projects. 

Printing of maps is undertaken where many copies 
are to be made. In printing there are basically three 
methods: (1) Relief or Letterpress, (2) Intaglio or En- 
graving, and (3) Planographic printing such as Lithography. 
Since the early days of printing the lithography process 
has considerably improved and currently it is known as 
Offset Photolithography. This is because of its unique 
indirect image-transferring system in which the image is 
transferred onto paper through a rubber blanket instead, 
of directly from a printing plate. The main advantage in 
offset printing is the ease and economy in the preparation 
of printing plates. Besides this, on some offset machines 
multi-colour copies can be produced with all colours print- 
ed at the same time. Because of all these advantages, off- 
set photolithography has become the most commonly used 
method of printing maps. 

In recent times the introduction of scribing and 
automation in printing processes has caused significant 
Changes in the traditional map reproduction processes. For 
example, by scribing on translucent giass or plastic sheets, 
negatives are made directly from the pencil-drawn manu- 
scripts. In this way scribing has made the fair drawing 


of maps unnecessary and has eliminated the use of a camera 
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for the preparation of negatives. In some cases, scribing 
has also eliminated the need to prepare pencil-drawn manu- 
scripts, particularly when it is adapted directly onto 
stereo-plotters. Similarly, the introduction of photo 
type-setting, which has made possible the photo placement 
of names (as Opposed to the previous practice of hand 
lettering) has considerably improved the quality of maps. 
in fact, these changes from fair drawing to scribing, from 
hand lettering to photo-type setting, from mono-colour to 
multi-colour printing, as well as the increasing automation 
in various processes, all ensure better results anda 
speedier reproduction of maps. 

Very recently, maps are also being reproduced by 
computer, but so far this method is in its experimental 
stage and needs more development to become competitive with 


the other map reproduction methods. 
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CHAPTER VI 


SUMMARY AND CONCLUSIONS 


A. Summary 


The history of cartography records that the 
Eskimos of the Arctic and Bedouin of the Arabian Desert 
were the first people to produce crude maps for locating 
hunting grounds, dangerous routes and other places of 
interest. Since then these simple functions of maps have 
been multiplied and many improvements in the science of 
map-making have taken place. At present numerous types 
of maps are produced for a variety of purposes. Besides 
being a means of communication, most maps are used as 
tools in the analysis of spatial phenomena, as basic docu- 
ments and as devices for the storage of information. 

In the last few decades the rapid growth of 
cities and the expansion of urban problems have become 
topics of vital concern throughout the world. This is 
because most cities in both the developed and developing 
regions have become over-crowded and are, therefore, con- 
fronted with many urban problems. A few of these problems 


are scarcity of resources, deterioration in urban con- 
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ditions, disorder in existing services, and sprawling of 
city areas. Consequently, urban planning has assumed great- 
er importance than it ever had before. Such planning 
attempts to promote balanced urban growth through better 
and more economic use of natural and human resources. Thus 
in urban planning and research, maps are imperative, not 
only for the comprehension of urban phenomena, but as tools 
in the analysis of areas, 

Urban mapping, although an old practice, has 
Yecently gained in significance because of the role urban 
maps play in city life as a whole, and more particularly, 
in urban planning. Urban maps differ from conventional 
topographic maps in the sense that they carry specific in- 
formation to suit particular purposes or themes. Also, the 
compactness and high density of urban areas require a large 
scale treatment. Finally, rapid change is a characteristic 
of urban areas thereby necessitating frequent revisions. 

The mapping needs of urban specialists, author- 
ities and citizens also vary to a large extent from one 
user to another. Therefore urban maps contain carefully 
selected information to suit specific purposes. On the 
basis of content and the purposes which urban maps serve, 
they are grouped into three types - base, general purpose 
and special purpose maps. The main differences among these 
maps are their scale and the types of information they 
poGtrayews Usually, general purpose maps are prepared on 


small scales and carry a considerable amount of information 
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of interest mainly to the public in general. Special 
purpose maps are used both by urban authorities and by 
researchers involved in administrative or planning activ~ 
ities. Base maps have an even more specific use. Their 
purpose is to create a basis on which specific information 
can be added for a given investigation. Then, on the basis 
of these intermediate maps and additional data, final maps 
are prepared and reproduced, 

There are three main stages in the construction 
of urban maps: (1)Collection of data, i.e., surveying, 
statisticsy ete. /a(Z)iterocessingtofiiddta, and =(3)i*Pre- 
duction of the map. All three stages are important and 
cartographers must have a thorough knowledge of the means, 
methods and processes associated with each stage. To make 
urban maps more useful and to present information most 
effectively, cartographers should a enernade a good working 
knowledge of urban problems or should work under the guid- 
ance of urban specialists. Cartographers should be selec- 
tive when considering cartographic methods to represent a 
set of statistical data, and choosing the scale as well as 
projection for a map. They should try to present up-to- 
date information with suitable cartographic methods in 
legible and easily understandable fashion. 

Although the urban centres examined in this 
study are located in two different regions of the world, 
they have a few similarities in their early histories and 


in their current spatial distributions, such as location 
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of rivers and location of functional areas. In spite .of 
these similarities, however, and because of the differences 
in their ages, resources, populations and cultural practices, 
they exhibit different urban patterns. These variations in 
urban patterns, when represented by graphic methods, give 

an immediate indication of the very real underlying differ- 
ences, particularly the differences in population distribu- 
tion and density. In this way, cartographic methods are not 
only effective as they make statistical data visible in 
graphical form, but they are also useful and efficient in 
visualizing the variations in the spatial patterns of the 


Ewo cities, 


Bee Conclusions 


This study was undertaken with the assumption 
that the pecee cay comparable information on Edmonton and 
Hyderabad would be readily available from such common 
sources as census publications and other government docu- 
ments. But in practice, there have been many difficulties, 
especially in defining the areas of Hyderabad city at 
different times. As a result, the areas shown are based 
On approximations. In spite of the fact that the Census 
of India's publications provide a large amount of informa- 
tion, the city area is not given. Similarly, Canadian 
census publications do not provide complete comparative 


information. This is one example only. 
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In most cases, statistical data have been taken 
from 1971 census publications. But in the case of Hydera- 
bad, only a few of the census reports are still in print, 
and even the acquisition of those publications most recent- 
ly released was delayed because of mail strikes in Canada. 
Each of these difficulties hampered the progress of this 
thesis; especially the preparation of maps for the 
graphic comparison of urban patterns in the two cities. 

The comparison might have been improved if the types of 
maps, their different scales, and the number of copies 
published in both cities could also have been investigated. 
But due to certain restrictions and financial problems 
this has not been attempted. 

In spite of these obstacles, this study can still 
be considered a successful attempt to portray several 
aspects of urban mapping. It throws light on the historical 
development of urban maps and identifies the various pro- 
cesses and methods involved from the collection of data to 
the reproduction of maps. This study also demonstrates the 
efficiency and appropriateness of the cartographic methods 
which are employed to represent various types of urban 
data. 

In urban mapping eight cartographic methods are 
frequently used. Often a set of statistical data may be 
represented by different methods, depending on the purpose 
and scale of the map and the type of data to be represented. 


In some cases the choice of alternative methods is limited 
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because only a few cartographic methods are suitable for 
the specific type of data. For instance, the dot method 
is more suitable for showing population distribution pat- 
terns, while the choropleth method is more appropriate for 
portraying gross density patterns. Graphic representation 
becomes difficult where there is a necessity to keep the 
same size or pattern of symbols in two city maps on which 
Similar phenomena are being compared. This is especially 
true where there are considerable differences in the values 
observed between the two cities. For example, Edmonton and 
Hyderabad differ greatly in their total populations, areas, 
and densities, having approximate ratios of 1:4, 1:34 and 
1:9, respectively. In such cases the effectiveness of 
comparative maps depends on the cartographer's skill and 
his knowledge of the subject matter. However, despite 
large variations in the statistical data the usefulness of 
two cartographic methods has been demonstrated here. By 
retaining the same size and value of a dot in both city 
Maps, the dot method has proven to be effective in the 
distribution-of-population maps. Similarly, the two 
density-of-population maps show clearly the high and low 
density areas in the two cities. 

It has been noted here that cities, besides being 
administrative centres, are also the focus of many Other 
important activities. Therefore, the various types of 
new, scientifically advanced cartographic devices have been 


effectively put to use in mapping pursuits adapted for the 
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collection of planimetric and relief data. Stereo plot- 
ters are bing used to prepare manuscripts, drawings, and 
sophisticated printing machines for the reproduction 
of maps. Therefore, it is evident that cartographers need 
to have knowledge of both surveying and photogrammetry and 
a profound understanding of their functions. They must 
also be aware of all stages in the construction and repro- 
duction of maps; i.e., to know the new processes and methods 
being introduced for data collection, for procseednae and 
for the reproduction of maps, since it is important to 
observe economy at each stage of urban mapping, particu- 
larly in the case of available alternatives in the map 
construction or reproduction process, 

During the last few decades some major techno- 
logical changes have revolutionized the cartographic pro- 
cess as well as changing the actual form of urban maps, 
Specifically, the introduction of ortho-photo maps has 
raised the graphic representation to a higher level. 
Similarly, the introduction of scribing and automation 
in various map construction and reproduction processes 
has made it possible to produce maps more quickly. 

Most recently, computer-produced maps have come 
into use, especially in cities of developed regions. As 
yet they are not popular and are far behind in competing 
with the traditionally produced, multi-colored, well- 
designed maps which have a better aesthetic appearance 


than the computer-produced maps. Nevertheless, these im~ 
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provements should ensure better urban maps in the years to 


come, 
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Table lL; World Urban Population, 1970-2000 


(Projections - Millions) 


1970 1980 1990 2000 

More Developed Telsf 864 1,022 1,174 
Countries 

Less Developed 635 990 1,496 ey Weis) 
Countries 


World Total LA SNe) e 1,854 25 es Soe! 


Fm 


Source: United Nations, Department of Economic and 
Social Studies, Population Studies No. 49, 
Ther World ~Population Satuation in 1970, 
UnitedeNnations, New WorkGriL.9/71, Dp. 62. 
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Table 3k Land Use as % of Built-up Area 
Edmonton and Hyderabad 


Edmonton* Hyderabad** 
Residential 31.94 42.05 
Commercial 5.28 5.40 
Public and Semi-Public Pains} 3.45 
Industrial OreLG Py Shs) 
Streets, Lanes 3000 26.30 
Parks and Recreation HU PAS! 15.25 


TOTAL 100.00 100.09 


Source: 


*Atlas of Alberta. Government and University of 
Alberta. 


**kS. Manzoor Alam, et al. Metropolitan Hyderabad and 
Its Region. London: Asia Publishing House, 1972. 
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Figure Source 

Pane After George Philip & Sons, "The University 
weed Brot sy UP e.« 

Ze After P.J. Smith, "Changing Forms and Patterns 
in the Cities," and S&S. Manzoor Alam, “Metro- 
politan Hyderabad and Its Region." 1972. 

be Ul From Eckhard Unger, "Ancient Babylonian Maps 
andaPlans? taeAntiquity  §— 31935. 

Se Photograph by The North West Survey Corporation, 
(Yukon), pamonton, Alberta, ) lo 745 

3.0 From the Planning Department, City of Edmonton, 
Alberta, 1974. 

| From W.H. Bogdan, "Urban Mapping in Alberta, 
Catia ch mmenme le Jel are 

S155) From a map by Dianna Dodd, 1968. 

3.6 From W.H. Bogdan, "Urban Mapping in Alberta, 


Canada." 1974. 


S50) From "Edmonton Visitors Information Bureau," 
Albpesta, 97/6. 


Bigs) From W.H. Bogdan, "Urban Mapping in Alberta, 
Canada." 1974. 

ATL After Phillip Muehrcke, "Thematic Cartography.” 
A.A.G. Washington, 1972. 

4.2 From Edmonton and Hyderabad, "Tourists Guide 
MapS.is © L974. 

4,3 From Jacques Bertin, "Semiologie Graphique." 


MOUtON= a0 CO, 8 Lo OS. 


4.4 From Phillip Muehrcke, "Thematic Cartography." 
MeA.G. Washington, Lo/2. 

Oe ees From "Atlas of Alberta." Sheet No. 143, 
1969. 

Sic pe After S. Manzoor Alam, "Metropolitan 


Hyderabad and Its Region." 1972. 
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Figure Source 
Se From a map by Beverly Cook, 1971. 
5.6 BromecAt laseOGeAlbertas. © Sheet yNoe 44, 
1969. 
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